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COORDINATE 

EQUIPMENT X y 

A 10 15 

B 30 15 

C 40 15 

D 30 30 

E 10 10 

F 50 15 

G 20 10 

H 20 15 

FIG. 4 

PRINTER 

F G H 

A 10% 30% 60% 

B 80% 5% 15% 

COMPUTER C 90% 5% 5% 

D 80% 5% 5% 

E 10% 60% 39% 
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FIG. 5 

PRINTER 

F G H 

PHYSICAL LOGICAL PHYSICAL LOGICAL PHYSICAL LOGICAL 
DiSTANCE DISTANCE DISTANCE DISTANCE DISTANCE DISTANCE 

A 40.0 49.3 11.2 11.3 10.0 7.3 

B 20.0 10.7 11.2 14.3 10.0 11.3 

COMPUTER C 10.0 4.3 20.5 23.5 20.0 25.7 

D 25.0 13.3 22.4 28.7 13.0 21.3 

E 40.3 49.7 10.0 7.3 11.2 11.5 

FIG. 6 

COMPUTER 

A B C D E 

F 10% 25% 30% 30% 5% 

PRINTER G 30% 5% 4% 1% 50% 

H 50% 20% 7% 3% 20% 
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INFORMATION EQUIPMENT SYSTEM 

This application is based on Japanese Patent Application 
No. 2000-28276 ?led on Feb. 4, 2000, the contents of Which 
are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a system consisting of a 
plurality of pieces of information equipment connected to a 
network, a method for controlling a plurality of pieces of 
information equipment, and a computer readable recording 
medium for storing a program that controls a plurality of 
pieces of information equipment. 

2. Description of the Related Art 
While local area netWorks (LANs) are becoming popular 

these days Where users can upload or doWnload information 
through users’ computers, various environments have also 
into being Where users can exchange data freely through 
various information equipment such as computers and print 
ers. 

It is generally easy to control one or tWo information 
equipment. HoWever, if it is intended to control a large 
number of equipment connected to a netWork under such an 
environment, it is not only cumbersome to control each unit 
of information equipment but also affects the ef?ciency of 
of?ce Works due to distributed existences of these units. 

If the control of the information equipment is not Well 
established, a complicated circumstance can occur. For 
example, When a user is to print a document Which the user 
generated using a computer, it may so happen that the 
document may be printed not by a printer nearby but by a 
printer far aWay, and it may cause the user to Walk a long 
Way to pick it up. 

Therefore, techniques have been proposed recently to 
select automatically a printer that is physically closer to a 
user by means of using a computer or a control server that 
stores position information of information equipment in 
order to print documents for the user. They are, for example, 
Publications of Unexamined Japanese Patent Application, 
JP-A-l0-177533 and JP-A-l0-333845. 

HoWever, the techniques disclosed by these publications 
may still present a problem if the automatically selected 
printers are located on the other side of a Wall or a long table. 
In other Words, a printer that is located at a shortest distance 
from the user may not necessarily be the easiest one to 
access as the user has to go around the Wall or table. 

Another Publication of Unexamined Japanese Patent 
Application JP-A-7-3ll665 discloses different technology 
that uses a usage history memory unit that stores the 
frequencies of various printers by a particular user. Accord 
ing to this technology, When it is impossible to select one 
from printers available as a destination of output based on 
the functions and printing conditions of the printers, the 
most frequently used printer Will be selected for printing 
based on the data stored in the usage history memory unit. 

HoWever, this technology is simply adding the usage 
frequency as a criterion of selection of a printer in addition 
to such criteria as printer function and printing condition. 
Therefore, it causes a problem When a certain printer is used 
more often than others due to its printer functions, etc. For 
example, in case of a printing job that can be printed by 
several printers since its printing requirement level is loW, 
the system may select a printer further aWay simply because 
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2 
it has been used more often than others although there is a 
printer that can be used for the job, Which is located closer 
to the user. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to a computer 
connected With a plurality of printers via a network, includ 
ing a memory unit and a compensating means. The memory 
unit stores distance information from the computer to each 
printer. The compensating means compensates the distance 
information stored in the memory unit according to a 
number of times each printer received a printing job from the 
computer. 
A further object of the invention is to provide an infor 

mation equipment system including a plurality of printers 
and computers connected to a netWork, a setup means and a 
display means. The setup means sets up an order of priority 
based on a distance betWeen each printer and each computer 
as Well as on usage frequency betWeen each printer and each 
computer. The display means displays a printer selection 
screen in a display format based on the order of priority set 
up When selecting a printer. 

Still a further object of the invention is to provide an 
information equipment system including a plurality of print 
ers and computers connected to a netWork, a setup means 
and a selection unit. The setup means sets up an order of 
priority based on a distance betWeen each printer and each 
computer as Well as on usage frequency betWeen each 
printer and each computer, and the selection unit automati 
cally selects a printer based on the order of priority set up. 

Still a further object of the invention is to provide a 
method of alloWing a computer to control a printer to output 
a printing job in a system Where a plurality of printers and 
computers are connected via a netWork. 
The method includes the steps of obtaining distance 

information from each computer to each printer, compen 
sating the obtained distance information according to a 
number of times each printer received a printing job from 
each computer, and setting up an order of priority for the 
printers based on the compensated distance information. 

Alternatively, the method includes the steps of obtaining 
distance information from each computer to each printer, 
compensating the obtained distance information according 
to a number of times each printer received a printing job 
from each computer, and selecting a printer to be used for 
outputting a printing job from a plurality of printers based on 
the compensated distance information. 

Still a further object of the invention is to provide an 
information equipment system Where a plurality of pieces of 
information equipment are connected via a netWork, includ 
ing a memory unit and a compensating means. The memory 
unit stores position information that represents a physical 
position of each piece of information equipment. The com 
pensating means compensates a physical distance from one 
piece of information equipment to another piece of infor 
mation equipment based on the position information, 
according to a frequency of information exchange betWeen 
the former and the latter. 

Still a further object of the invention is to provide a 
computer readable recording medium in Which a program 
for controlling a plurality of pieces of information equip 
ment connected via a netWork is stored. The program causes 
the computer to executing the processes of storing position 
information that represents a physical position of each piece 
of information equipment, and compensating a physical 
distance from one piece of information equipment to another 
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piece of information equipment based on the position infor 
mation, according to a frequency of information exchange 
betWeen the former and the latter. 

The objects, characteristics, and advantages of this inven 
tion other than those set forth above Will become apparent 
from the folloWing detailed description of the preferred 
embodiments, Which refers to the annexed draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic plan vieW of an information 
equipment system according to an embodiment of the inven 
tion; 

FIG. 2 is a block diagram shoWing the internal structures 
of a computer and a printer of the information equipment 
system; 

FIG. 3 shoWs a position coordinate table that stores the 
position coordinates of computers and printers; 

FIG. 4 is a usage frequency table of each printer seen from 
the standpoint of each computer; 

FIG. 5 is a table combining a physical distance table and 
a logical distance table of the printers seen from the stand 
point of each computer; 

FIG. 6 is a usage frequency table of each computer seen 
from the standpoint of each printer; 

FIG. 7 is a table combining a physical distance table and 
a logical distance table of the computers seen from the 
standpoint of each printer; 

FIG. 8 is a How chart that shoWs the process for trans 
mitting a printing job; and 

FIG. 9 is a ?owchart that shoWs the process for receiving 
a printing job. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

The embodiments of this invention Will be described 
beloW With reference to the accompanying draWings. 

FIG. 1 is a schematic plan vieW of an information 
equipment system according to an embodiment of the inven 
tion. The information equipment system consists of a plu 
rality of pieces of information equipment AiH connected to 
a netWork N. These information equipment include personal 
computers AiE that serve as printing job transmission 
devices and printers FiH that serve as printing job executing 
devices, all of Which are capable of sending or receiving data 
through via the netWork N. 

The printing job transmission devices are not limited to 
said personal computers AiE but also can be Workstations, 
portable computers, scanners and other information termi 
nals. The printing job executing devices or printing devices 
are not limited to said printers FiH but also can be copying 
machines and facsimile machines. Moreover, the netWork N 
is not limited to a Wired type but can be a Wireless type such 
as a Wireless LAN system. 

The information system is installed encompassing tWo 
rooms 1 and 2, Which are divided by a Wall W such as a 
partitioning board. The computers A and E as Well as printers 
G and H are installed in the room 1, and the computers B, 
C and D as Well as the printer F are installed in the room 2. 

FIG. 2 is a block diagram shoWing the internal structures 
of a computer and a printer of the information equipment 
system. Each of the computers AiE is equipped With a main 
control unit 11, a ROM 12, a RAM 13, an interface 14, a 
printing job transmission unit 15 and a display/instruction 
unit 16. The main control unit 11 controls the entire com 
puter. The ROM 12 stores the prepared speci?c programs. 
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4 
The RAM 13 stores the data temporarily. The interface 14 is 
used for transmitting printing jobs to the printers FiH as 
Well as for transmitting or receiving commands and data 
betWeen the printers FiH and computers AiE. The printing 
job transmission unit 15 transmits prepared printing jobs. 
The display/instruction unit 16 is use to display various 
information or for the user to issue instructions. 

Each of the computers AiE has a memory area Where a 
position coordinate table 17, a physical distance table 18, a 
usage frequency table 19 and a logical distance table 20 are 
stored. 

FIG. 3 shoWs the position coordinate table 17 Where the 
position coordinates of the computers and printers are 
stored. The position coordinate table 17 is a table Where the 
position coordinates (x, y) of all information equipment, or 
the computers AiE and the printers FiH are stored. The 
origin of the coordinates (x, y) is the reference point Po(x, 
y):(0, 0), Which is shoWn in FIG. 1. The reference point P0 
can be set up at an arbitrary point. The unit distance of the 
position coordinate (x, y) can be arbitrarily set up. 

Each of the computers AiE interconnected on the netWork 
N has a position coordinate table 17. The position coordinate 
table 17 may be prepared by the user manually entering the 
position coordinates of the information equipment AiH. 
HoWever, the position coordinate table 17 can also be 
prepared by scanning the layout draWing of the office Where 
the information equipment AiH are installed, or by detect 
ing the locations of the information equipment AiH by 
means of sensors that are not shoWn in the draWing. 

FIG. 4 shoWs the usage frequency table 19 that stores the 
usage frequency of each printer seen from the standpoint of 
each computer. The usage frequency table 19 is used for 
storing the usage frequency of each printer expressed in the 
number of times of printing jobs outputted by each printer in 
terms of the percentage of the entire number of printing jobs 
transmitted by each computer. The usage frequency table 19 
is prepared by the usage frequency calculation unit 21 
provided in each of the computers AiE. 
From FIG. 4, it can be seen that the computer B trans 

mitted 80% of the printing jobs to the printer F, 5% to the 
printer G, and 15% to the printer H. The total of the usage 
frequencies of the printers F, G, and H is 100%. 

Moreover, the computer B, for example, is required to be 
equipped With at least the information in the column of the 
computer B of the usage frequency table 19 shoWn in FIG. 
4. HoWever, each of the computers AiE or the information 
equipment AiH may have the entire usage frequency table 
19. 

FIG. 5 shoWs a table combining the physical distance 
table 18 and the logical distance table 20 of the printers seen 
from the standpoint of each computer. The physical distance 
table 18 is a table that stores the physical straight line 
distance from each computer to each printer. Therefore, the 
physical distance table 18 can be calculated in advance from 
the position coordinate table 17. 

For example, the physical distance BH from the computer 
B to the printer H can be calculated from the folloWing 
formula assuming the position coordinate of the computer B 
be (Bx, By) and the position coordinate of the printer H be 
(Hx, Hy): 

Substituting the corresponding values from the position 
coordinate table 17 into the above formula, the physical 
distance BH is obtained as folloWs: 

BH:((30-20)2+(15-15)2)1/2:10 
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The logical distance table 20 is used for storing the logical 
distances obtained by compensating the physical distances 
of the physical distance table 18. The compensation is 
executed according to the frequency each computer caused 
each printer to print. 

The physical distance table 18 may be provided as an 
ancillary table to the position coordinate table 17. Also, the 
physical distance table 18 may be con?gured in such a Way 
as to be temporarily generated in the course of obtaining the 
logical distance table 20, or to be erased after the logical 
distance table 20 is generated. This goes the same With the 
physical distance table 38 as mentioned beloW. 

The logical distance table 20 is generated by the logical 
distance calculation unit 22, Which is provided in each of the 
computers AiE, using the physical distance table 18 and the 
usage frequency table 19. 
More speci?cally, the logical distance LBH from the 

computer B to the printer H is calculated according to the 
formula beloW using the physical distance BH mentioned 
above and a factor k. The factor k becomes smaller, i.e., has 
a tendency to reduce the logical distance, as the usage 
frequency of a speci?c printer seen from a speci?c computer 
becomes higher. 

Also, the factor k can be calculated for the formula beloW 
assuming the frequency of usage of a speci?c printer seen 
from a speci?c computer is p, and the total number of 
printers in the particular information equipment system is n. 
The frequency of the usage p is a ratio that is expressed in 
percentage in the usage frequency table 19 converted into 
decimal or fraction. 

Therefore, substituting the values shoWn in the physical 
distance table 18 and the usage frequency table 19 into the 
above formula, the logical distance LBH from the computer 
B to the printer H can be calculated as shoWn beloW. 

The method of compensating the physical distance With 
the above formula using the factor k is just an example, and 
can be arbitrarily changed. 

The display/instruction unit 16 provided for each of the 
computers AiE, displays the codes such as names and IP 
addresses that identify the printers that are in printable 
conditions in the order of closeness to the user based on 
logical distances as compensated distances to the printers. 
Moreover, the display/instruction unit 16 also functions as 
the instruction unit With Which the user selects the printer for 
executing the printing job. 

Each of the computers AiE also has a printer selection 
unit 23. The printer selection unit 23 automatically selects 
the printer, in printable conditions, that is closest to the 
computer the user is using, i.e., closest in terms of the logical 
distance to the computer, referencing the logical distance 
table 20. The user can manually or automatically set up the 
printer Where the printing job is to be executed. Manual 
setup means for the user to specify the printer by himself 
using the display/instruction unit 16, While automatic setup 
means to let the printer selection unit 23 to select it auto 
matically. 
As shoWn in FIG. 2, each of the printers FiH is equipped 

With a main control unit 31, a ROM 32, a RAM 33, a 
printing job processing unit 34, an interface 35 and an error 
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6 
detection unit 36. The main control unit 31 controls the 
entire printer. The ROM 32 stores the prepared program. The 
RAM 33 stores the received printing job temporarily. The 
printing job processing unit 34 prints the image data on 
paper according to the contents of the printing job. The 
interface 35 is used to receive printing jobs from the 
computers AiE and to transmit/receive commands and data 
betWeen the computers AiE and the printers FiH. The error 
detection unit 36 detects errors such as out-of-paper and 
jamming. 

Each of the printers FiH is also equipped With a memory 
area for storing a position coordinate table 37, a physical 
distance table 38, a usage frequency table 39, and a logical 
distance table 40. 
The position coordinate table 37 has exactly the same 

contents as the position coordinate table 17 provided at each 
of the computers AiE. Speci?cally, the printers FiH con 
nected to the netWork N contain the position coordinate table 
With the same contents as that of the computers AiE. 

FIG. 6 shoWs the usage frequency table 39 that stores the 
usage frequency of each computer seen from the standpoint 
of each printer. The usage frequency table 39 is used for 
storing the usage frequency expressed by the number of jobs 
received from each computer in terms of the percentage of 
the entire number of printing jobs each printer received. The 
usage frequency table 39 is prepared by the usage frequency 
calculation unit 41 provided in each of the printers FiH. 
From FIG. 6, it can be seen that the printer F received 10% 

of the printing jobs from the computer A, 25% from the 
computer B, 30% from the computer C, 30% from the 
computer D, and 5% from the computer E. The total of the 
usage frequencies of the computers A, B, C, D, and E is 
100%. 

Moreover, the printer F, for example, is required to be 
equipped With at least the information in the column of the 
printer F of the usage frequency table 39 shoWn in FIG. 6. 
HoWever, each of the printers FiH or the information 
equipment AiH may have the entire usage frequency table 
39. 

FIG. 7 shoWs a table combining the physical distance 
table 38 and the logical distance table 40 of the computers 
seen from the standpoint of each printer. The physical 
distance table 38 is a table that stores the physical straight 
line distance from each printer to each computer. Therefore, 
the physical distance table 38 can be calculated in advance 
from the position coordinate table 37 in a method similar to 
the one used in calculating the physical distance table 18. 

The logical distance table 40 is used for storing the logical 
distances obtained by compensating the physical distances 
of the physical distance table 38. The compensation is 
executed according to the frequency of printing jobs each 
printer received from each printer. 
The logical distance table 40 is generated by the logical 

distance calculation unit 42, Which is provided in each of the 
printers FiH, using the physical distance table 38 and the 
usage frequency table 39. Since the method of generating the 
logical distance table 40 is similar to that of the logical 
distance table 20, its description is not repeated here. 

Each of the printers FiH is also equipped With a noti? 
cation destination selection unit 43 and a noti?cation unit 44 
as shoWn in FIG. 2. The noti?cation destination selection 
unit 43 automatically selects a computer, Which is closest, 
i.e., closest in terms of the logical distance, to the particular 
printer, and Which is ready to receive information referenc 
ing the logical distance table 40. The noti?cation unit 44 
noti?es the computers speci?c information such as error 
information from the printers. 
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Next, the operation of the information equipment system 
is described. FIG. 8 is a How chart showing the process of 
transmitting printing jobs. It is assumed here that the user 
sets, With operating the display/ instruction unit 16, informa 
tion that a printer for executing the printing job is to be 
selected manually by the user. 

First, When the user is ready to transmit a particular 
printing job from the computer B to a printer, the display/ 
instruction unit 16 displays information such as a list of the 
names of printers that are ready to print in the order of 
closeness from the computer B based on the logical distance 
table 20 shoWn in FIG. 5 (step S11). The judgment Whether 
it is printable includes the judgment of Whether items such 
as printer function and printing condition match With the 
contents of the printing job. 
When a printing job is to be transmitted from the com 

puter B, the display/instruction unit 16 displays a list of the 
names of the printer F, printer H, and printer G in the order 
of shorter logical distances based on FIG. 5. If the names are 
listed in the order of shorter physical distances, they are the 
printer H, printer G, and printer F. 

The logical distance is obtained by compensating the 
physical distance of the physical distance table 18 based on 
the frequency of printing jobs each computer caused each 
printer to print as stated above. Therefore, it is possible to 
obtain the position information for each of the printers FiH 
that are connected to the netWork N closer to the reality in 
consideration of the layout. Consequently, it is possible to 
control a plurality of printers FiH e?iciently and to improve 
the productivity When the user operates the information 
equipment. 

Next, the user selects the closest printer, or the printer P, 
which is the closest in terms of logical distance among the 
listed printers, F, H, and G, as the destination of the printing 
job transmission, i.e., the printing output With the help of the 
display/instruction unit 16 (step S12). 

For example, the printer H, Which is physically close to 
the computer B, is far from the computer B based on the 
logical distance as it is installed on the other side of the Wall 
W. Therefore, the user can avoid an inadvertent selection of 
the printer H, Which is physically the closest but far aWay 
from a practical standpoint, by making a selection based on 
the logical distance. In other Words, the user can avoid the 
inconvenience of having to make a big circle around the Wall 
to pickup the printed document. The user can also select the 
destination of the printing job transmission based on the 
physical destination table 18 if the user so Wishes, so that a 
most appropriate and error-free selection becomes possible. 

The usage frequency calculation unit 21 increments by 
one the number of usages of the printer P where the printing 
job is being transmitted each time a transmission occurs, 
recalculates the usage frequency and revises the usage 
frequency table 19 (step S13). Moreover, the logical distance 
calculation unit 22 recalculates the logical distance using the 
usage frequency table 19 and revises the logical distance 
table 20 (step S14). 

For example, the user of the computer B tends to shy aWay 
from the use of the printer H in order to avoid the incon 
venience of going around the obstacle to pick up printed 
documents. Consequently, the more the information equip 
ment system is used, the more the usage frequency of the 
printer H seen from the computer B drops. In other Words, 
the logical distance becomes closer to the position informa 
tion of the reality as it is revised. 

The printing job transmission unit 15 transmits the print 
ing job to the printer P which is instructed by the display/ 
instruction unit 16 (step S15). 
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8 
Next, the operation of the automatic selection is 

described. Speci?cally, it is a case Where it is assumed that 
the printer selection unit 23 is set up for automatically 
selecting the printer to be used for executing the printing job. 

First, When the user is ready to transmit a particular 
printing job from the computer B to a printer, the printer 
selection unit 23 automatically selects a printer, Which is 
closest to the computer B and is ready to print, based on the 
logical distance table 20. Next, the operations similar to the 
abovementioned steps S13 through S15. Therefore, it saves 
the operator’s labor and improves the productivity. 

It is also possible to notify the user that the printer 
selected to be the closest printer based on the logical 
distance table 20 is in fact too far, if it happens to have a 
logical distance greater than a speci?ed threshold value. By 
doing so, it becomes possible for the user to choose to let the 
printer execute the printing job despite the Warning message, 
or select another printer on his oWn decision rather than on 
the logical distance table, or to let the system choose a closer 
printer by changing the printing condition. 

It is also possible to preset the method of selecting a 
printer Where the printing job is to be executed based on the 
logical distance table 20. Speci?cally, it is possible to ?x the 
setup in advance either for the user to manually select, using 
the display/instruction unit 16, the printer to be used for 
executing a particular printing job, or for the printer selec 
tion unit 23 to select the printer automatically. 

FIG. 9 is a ?owchart shoWing the process of receiving the 
printing job. 

For example, When the printer F receives a printing job 
from the computer B, the usage frequency calculation unit 
41 increments by one the number of usages of the computer 
B, from Which the printing job Was transmitted, recalculates 
the usage frequency and revises the usage frequency table 39 
(step S21). The logical distance calculation unit 42 recalcu 
lates the logical distance using the revised usage frequency 
table 39 and revises the logical distance table 40 (step S22). 

Next, the printing job processing unit 34 prints the image 
data on paper according to the contents of the printing job 
(step S23). 

If the error detection unit 36 detects an error such as 
out-of-paper or jamming during a printing operation (step 
S24: YES), the error detection unit 36 determines Whether 
the error is a kind of error that needs to be noti?ed to the user 

(step S25). 
If the error is such that causes a problem in the execution 

of the printing operation such as paper jamming, i.e., an 
error that the user should be noti?ed of (step 5: YES), the 
noti?cation destination selection unit 43 automatically 
selects the computer C that is closest to the printer F 
referencing the logical distance table 40 (step S26). 

The noti?cation unit 44 transmits the error information 
detected by the error detection unit 36 to the computer C 
selected by the noti?cation destination selection unit 43 
(step S27). 

Thus, When an error, of Which the user should be noti?ed, 
occurs in a printer While it is printing, a user Who is 
practically closest to the printer Will be noti?ed of the error. 
As a result, it is possible to quickly service the printer Where 
the error has occurred and to improve the productivity of the 
entire information equipment system. 
The noti?cation unit 44 is of course capable of transmit 

ting the information of the error detected by the error 
detection unit 36 to the computer B, Which is the source of 
the printing job transmission. Moreover, it is also possible to 
select the transmission destination of the error information 
based on both of the total number of printed sheets of 
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printing job and the logical distance. For example, if the total 
number of printed sheets is greater than the predetermined 
value, it is possible to notify the user of the computer B, 
Which is the source of transmission of the printing job. 
On the other hand, if the detected error is not the kind that 

the user should be noti?ed of (step S25: NO), the error Will 
be handled by the printer itself (step S28). 
As can be seen from the above, the embodiment provides 

a method of obtaining position information, Which is closer 
to the reality in consideration of the layout, concerning a 
plurality of pieces of information equipment connected to a 
network. Consequently, it is capable of controlling a plural 
ity of pieces of information equipment ef?ciently and 
improving the productivity When users use the information 
equipment. 
A printing device installed on the other side of a Wall is 

far aWay from a printing job transmission device based on 
the logical distance even though it is physically close to it. 
Therefore, the user can avoid an inadvertent selection of the 
printing device, Which is physically the closest but far aWay 
from a practical standpoint, by making a selection based on 
the logical distance. Thus, the user can avoid the inconve 
nience of having to make a big circle around the Wall to pick 
up the printed document. 
When it is setup to select the printer automatically, the 

embodiment saves the Work of the user, and improves the 
productivity. On the other hand, if it is setup for the user to 
select the transmission destination of the printing job, the 
user can make a most appropriate and error-free selection as 
he Wishes. Moreover, the user can select a printer knoWingly 
neglecting the Warning message, or select another printer on 
his oWn decision rather than on the logical distance table, or 
to let the system choose a closer printer by changing the 
printing condition. 

If an error occurs in a printer that could cause problems 
in printing, it is capable of notifying the user located closest 
to the printer from the practical standpoint in doing the 
necessary maintenance. This makes it possible to perform 
the maintenance quickly and improve the productivity of the 
entire information equipment system. 

It is obvious that this invention is not limited to the 
particular embodiments shoWn and described above but may 
be variously changed and modi?ed Without departing from 
the technical concept of this invention. 

For example, the tables 17 through 20, 37 through 40, the 
calculation units 21, 22, 41, and 42, and the selection units 
23 and 43 are built into each piece of information equip 
ment, i.e., printing job transmission device or printing 
device, as functions. HoWever, those parts, 17 through 23 
and 37 through 43, should not be limited to this style, but 
rather can be connected as separate auxiliary units of each 
pieces of the information equipment. 

Since said parts 17 through 23 and 37 through 43 are built 
into each piece of information equipment, i.e., printing job 
transmission device or printing device, they do not require 
any particular installation space and have an advantage in 
that it is relatively convenient to retro?t or rearrange the 
parts. HoWever, it is also possible to install said parts 17 
through 23 and 37 thorough 43 on a control server, Which is 
connected to the netWork N. This makes it possible to have 
a centraliZed control over the information equipment sys 
tem. 

A plurality of pieces of information equipment are con 
trolled by the main control units 11 and 31, Which execute 
the speci?c programs containing the abovementioned pro 
cess sequences as shoWn in FIG. 8 and FIG. 9. The programs 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
may be provided by computer readable recording media, for 
example, ?exible disks and CD-ROMs. 
The programs may be provided as application softWare 

that executes various processes mentioned above, or pro 
vided being built into the information equipment AiH or the 
control server as functions. 

What is claimed is: 
1. A computer connected With a plurality of printers via a 

netWork, comprising: 
a memory unit for storing physical distance information 

indicating a physical distance from the computer to 
each printer; and 

a compensating means for obtaining logical distance 
information indicating a logical distance from the com 
puter to each printer by compensating the physical 
distance information according to usage of each printer, 
Wherein the logical distance of each printer decreases 
as the usage frequency increases. 

2. A computer as claimed in claim 1, further comprising 
a display means for displaying a print setup screen in a 
display format based on an order of priority according to 
logical distance. 

3. A computer as claimed in claim 1, further comprising 
a setup means for automatically setting up a closest printer 
among the logical distance When outputting a printing job 
from the computer. 

4. An information equipment system comprising: 
a plurality of printers and computers connected to a 

netWork; 
a setup means for selling up an order of priority based on 

a logical distance as a ?lnction of physical distance 
betWeen each printer and each computer and usage 
frequency betWeen each printer and each computer; and 

a display means for displaying a printer selection screen 
in a display format based on the order of priority set up 
When selecting a printer, Wherein 

the logical distance assigned to each combination of 
printer and computer decreases as the usage frequency 
increases therebetWeen. 

5. An information equipment system comprising: 
a plurality of printers and computers connected to a 

netWork; 
a setup means for setting up an order of priority based on 

a logical distance as a function of physical distance 
betWeen each printer and each computer and usage 
frequency betWeen each printer and each computer; and 

a selection unit for automatically selecting a printer based 
on the order of priority set up, Wherein 

the logical distance assigned to each combination of 
printer and computer decreases as the usage frequency 
increases therebetWeen. 

6. A method of alloWing a computer to control a printer to 
output a printing job in a system Where a plurality of printers 
and computers are connected via a netWork, comprising the 
steps of: 

obtaining physical distance information indicating a 
physical distance from each computer to each printer; 

obtaining logical distance information indicating a logical 
distance from the computer to each printer by compen 
sating the obtained physical distance information 
according to usage frequency of each printer, Wherein 
the logical distance of each printer decreases as the 
usage frequency increases; and 

setting up an order of priority for the printers based on the 
logical distance. 
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7. A method as claimed in claim 6, further comprising a 
step of displaying a printer selection screen according to the 
order of priority set up. 

8. A method of allowing a computer to control a printer to 
output a printing job in a system Where a plurality of printers 
and computers are connected via a network, comprising the 
steps of: 

obtaining physical distance information from each com 
puter to each printer; 

obtaining a logical distance by compensating the obtained 
physical distance information according to a number of 
times each printer received a printing job from each 
computer; and 

selecting a printer to be used for outputting a printing job 
from a plurality of printers based on the logical dis 
tance, Wherein 

the logical distance assigned to each combination of 
printer and computer decreases as the usage frequency 
increases therebetWeen. 

9. An information equipment system Where a plurality of 
pieces of information equipment are connected via a net 
Work, comprising: 

a memory unit for storing position information that rep 
resents a physical position of each piece of information 
equipment; and 

a compensating means for obtaining a logical distance by 
compensating a physical distance from one piece of 
information equipment to another piece of information 
equipment based on the position information, accord 
ing to a frequency of information exchange betWeen the 
former and the latter Wherein, the logical distance 
decreases as the frequency of information exchange 
therebetWeen increases. 

10. An information equipment system as claimed in claim 
9, in Which said information equipment includes a printing 
job transmission device for transmitting a printing job and a 
printing device for executing the printing job, said memory 
unit and said compensating means are provided in said 
printing job transmission device, and the transmitted print 
ing job is executed by said printing device that is ready to 
print and closest to said printing job transmission device 
based on the logical distance. 

11. An information equipment system as claimed in claim 
9, in Which said information equipment includes a printing 
job transmission device for transmitting a printing job and a 
printing device for executing the printing job, and if a 
printing device, Which is ready to print and closest to a 
printing job transmission device that transmitted a printing 
job based on the logical distance, is more distant than a 
speci?ed threshold value from said printing job transmission 
device, a message stating said printing device is too far is 
issued to said printing job transmission device. 

12. An information equipment system as claimed in claim 
9, in Which said information equipment includes a printing 
job transmission device for transmitting a printing job and a 
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printing device for executing the printing job, said memory 
unit and said compensating means are provided in said 
printing job transmission device, and said information 
equipment system further comprises an instruction unit With 
Which a user can selects a printing device. 

13. An information equipment system as claimed in claim 
9, in Which said information equipment includes a printing 
job transmission device for transmitting a printing job and a 
printing device for executing the printing job, said memory 
unit and said compensating means are provided in said 
printing device, and if an error occurs in said printing device 
that causes troubles in printing operation, said error infor 
mation shall be issued to a printing job transmission device 
that is ready to receive information and is closest to said 
printing device based on the logical distance. 

14. A computer readable recording medium in Which a 
program for controlling a plurality of pieces of information 
equipment connected via a netWork is stored, said program 
causing the computer to executing the processes of: 

storing position information that represents a physical 
position of each piece of information equipment; and 

obtaining a logical distance by compensating a physical 
distance from one piece of information equipment to 
another piece of information equipment based on the 
position information, according to a frequency of infor 
mation exchange betWeen the former and the latter 
Wherein, the logical distance decreases as the frequency 
of information exchange therebetWeen increases. 

15. A computer as claimed in claim 1, Wherein said 
compensating means revising the logical distance each time 
the printing job is received from the computer. 

16. An information equipment system according to claim 
4, Wherein said setup means revising the order of priority of 
each time a printing job is received by one of the printers. 

17. An information equipment system according to claim 
5, Wherein said setup means revising the order of priority of 
each time a printing job is received by one of the printers. 

18. A method according to claim 6, further comprising the 
steps of compensating the obtained physical distance infor 
mation each time the printing job is received from one of the 
computers and revising the order of priority for the printers 
each time the printing job is received. 

19. A method according to claim 8, further comprising the 
step of compensating the obtained physical distance infor 
mation each time the printing job is received from each 
computer. 

20. An information equipment system according to claim 
9, Wherein said compensating means compensating the 
physical distance each time information is exchanged. 

21. An information equipment system according to claim 
14, Wherein said compensating means compensating the 
physical distance each time information is exchanged. 


